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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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1 )M Responsive to communication(s) filed on 13 November 2006 . 
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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

This Office Action is in response to the communication filed on 1 1/13/06. Applicant's 
arguments have been considered, but are moot. Claims 1-14 are pending. 

Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1. 1 14. Applicant's submission filed on 1 1/13/06 has been entered. 

Claims Analysis 

The limitation "to allow a flow of a fluid from the upper channels through the lower 
channels" in claims 1 and 7 is not given patentable weight because the claims are directed toward 
an apparatus. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 2, 5, 7-9 and 13 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nelson, US 6,689,500. 
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Nelson teaches a fuel cell system that includes fuel cells and cooling elements distributed 
among the fuel cells. Each fuel cell includes an anode element, a cathode element and an 
associated electrolytic member sandwiched between the anode and cathode elements (1:52-61). 
The fuel cell stack includes a cathode plate and an anode plate. The cathode plate has a cathode 
reactant surface and a cathode cooling surface opposite the cathode reactant surface. The anode 
plate has an anode reactant surface and an anode cooling surface opposite the anode reactant 
surface. The cathode plate (base plate) includes a passthrough (cavity) opening from the cooling 
channel (lower channels) or the cathode cooling surface to the cathode reactant surface (upper 
channels) (2: 17-37). Figures 6A and 6B depict the reactant surface of the cathode plate and 
Figure 6C depicts the cooling surface of the cathode plate. As shown in Figures 6A-6C the 
reactant surface channels are parallel to the cooling surface channels of the cathode plate. The 
passthrough 68 connects the cooling channel (2:31-33) to the reactant channels 28 of the cathode 
plate (Figure 4 and 6:47-54). Nelson teaches PEM fuel cells (5: 14-30). 

Thus the claims are anticipated. 

* 

Claims 1, 2, 5-9, 13 and 14 are rejected under 35 U.S. C. 102(b) as being anticipated by 
Jones et al., US 5,998,054. 

Jones teaches a polymer electrolyte fuel cell comprising an anode, a cathode and an 
electrolyte. Figure 4 shows a fuel cell fluid flow plate 120" (base plate) comprising a first face 
122 (upper section) and a second face 122" (lower section) wherein the first face 122 comprises 
serpentine flow channels 124" (upper channel) and the second face 122" comprises channels 
140"(lower channel). The channels 124" and 140" are fluidly connected by an injection port 
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131" (cavity) (7:44-50). The injection of water through the port affects the heat transfer 
between the reactant fluid in the flow plate channels 124" and a fuel cell component (4:55-61). 
The fluid flow plate 120 may be a bipolar, monopolar, anode cooler or cathode cooler plate. 
Face 122 is an anode side or cathode side of the fluid flow plate. The flow channels carry an 
appropriate reactant fluid such as hydrogen or air/oxygen (5:33-45). See column 6, lines 50-65. 
Where the fluid flow plate 120 is a bipolar plate, an opposite face 122' (not shown) similarly can 
have a metering area 130' positioned approximately at inlets 126" of flow channels 124\ as will 
be understood by those skilled in the art. For instance, a repetition of the machining pattern 
depicted on Fig. 2 on the opposite face of that same fluid flow plate desirably would provide a 
metering area at a consecutive corner of the plate, which would allow convenient connection to 
another fluid manifold for supply of an appropriate reactant fluid (7:5-15). Additionally, 
working section 1 14 could easily include fuel cells other than PEM-type fuel cells (8:28-29). 
Figure 2 shows a flow plate having upper channels 124 in a serpentine pattern. Since portions of 
the serpentine channels run north-south and portions of the channels run east-west, some of the 
channels will be parallel to the lower channels 140. Thus the claims are anticipated. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 6 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nelson, 
US 6,689,500 in view of Kusunoki et al., US 5,789,094, and further as evidenced by the present 
specification, [0014]. 

Nelson teaches a fuel cell system that includes fuel cells and cooling elements distributed 
among the fuel cells. Each fuel cell includes an anode element, a cathode element and an 
associated electrolytic member sandwiched between the anode and cathode elements (1:52-61). 
The fuel cell stack includes a cathode plate and an anode plate. The cathode plate has a cathode 
reactant surface and a cathode cooling surface opposite the cathode reactant surface. The anode 
plate has an anode reactant surface and an anode cooling surface opposite the anode reactant 
surface. The cathode plate (base plate) includes a passthrough (cavity) opening from the cooling 
channel (lower channels) or the cathode cooling surface to the cathode reactant surface (upper 
channels) (2: 17-37). Figures 6 A and 6B depict the reactant surface of the cathode plate and 
Figure 6C depicts the cooling surface of the cathode plate. As shown in Figures 6A-6C the 
reactant surface channels are parallel to the cooling surface channels of the cathode plate. The 
passthrough 68 connects the cooling channel (2:31-33) to the reactant channels 28 of the cathode 
plate (Figure 4 and 6:47-54). Nelson teaches PEM fuel cells (5: 14-30). 

Nelson does not explicitly state the material of the cathode plate. 

However, Kusunoki teaches fuel cells having oxidant gas flow and fuel gas flow may 
have flow plates made of copper, nickel and/or stainless steel (16:29-59). 

Therefore, the invention as a whole would have been obvious to one having ordinary skill 
in the art at the time the invention was made because one of skill would have been motivated use 
the stainless steel plate of Kusunoki for the cathode plate of Nelson because stainless steel is 
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commonly used for plates of fuel cells. Furthermore, the instant specification states the materials 
of claims 6 and 14 are "typically" used for fuel cell plates (0014). 

Claims 3, 4, 6, 10-12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nelson, US 6,689,500 in view of Bunker, US 7,022,429. 

Nelson teaches a fuel cell system that includes fuel cells and cooling elements distributed 
among the fuel cells. Each fuel cell includes an anode element, a cathode element and an 
associated electrolytic member sandwiched between the anode and cathode elements (1:52-61). 
The fuel cell stack includes a cathode plate and an anode plate. The cathode plate has a cathode 
reactant surface and a cathode cooling surface opposite the cathode reactant surface. The anode 
plate has an anode reactant surface and an anode cooling surface opposite the anode reactant 
surface. The cathode plate (base plate) includes a passthrough (cavity) opening from the cooling 
channel (lower channels) or the cathode cooling surface to the cathode reactant surface (upper 
channels) (2: 17-37). Figures 6A and 6B depict the reactant surface of the cathode plate and 
Figure 6C depicts the cooling surface of the cathode plate. As shown in Figures 6A-6C the 
reactant surface channels are parallel to the cooling surface channels of the cathode plate. The 
passthrough 68 connects the cooling channel (2:31-33) to the reactant channels 28 of the cathode 
plate (Figure 4 and 6:47-54). Nelson teaches PEM fuel cells (5: 14-30). 

Nelson does not explicitly state the channels have a plurality of concavities disposed on a 
surface portion. 

However, Bunker teaches a fuel cell having a plurality of concavities disposed on at least 
one of a thermal management and electrolytic sections so as to cause hydrodynamic interactions 
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and affect the heat transfer rate between a fluid and the concavities when the fluid is disposed 
over the concavities (abstract). See Figures 3-6. The electrolytic section comprises an anode 
190, a cathode 200 and an electrolyte 210. The thermal management section includes an oxidant 
section 150 and a fuel section 160. The oxidant and fuel section may be made of sheet metal 
such as stainless steel sheet metal (5: 15-17). The concavities are selected from depressions, 
indentations, dimples or pits (claim 8). 

Therefore, the invention as a whole would have been obvious to one having ordinary skill 
in the art at the time the invention was made because the plurality of concavities disposed on at 
least one of a thermal management and electrolytic sections, as disclosed by Bunker, could have 
been used for the fuel cell cooling elements and/or electrode surfaces of Nelson to improve 
hydrodynamic interactions and affect the heat transfer rate between a fluid and the concavities 
when the fluid is disposed over the concavities. One of skill would have found it obvious to use 
the concavities of Bunker on any fuel cell having thermal management and/or electrolytic 
sections so as to cause hydrodynamic interactions and affect the heat transfer rate between a fluid 
and the concavities when the fluid is disposed over the concavities 

Response to Argum ents 

Applicant's arguments with respect to claims 1, 2, 5-9, 13 and 14 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tracy Dove whose telephone number is 571-272-1285. The 
examiner can normally be reached on Monday-Thursday (9:00-7:30). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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